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Abstract

BACKGROUND: The Sudden Infant Death Syndrome (SIDS) is the third leading
cause of infant mortality in the United States (0.62 deaths per 1000 live born infants per
year), accounting for 9.0% of all infant deaths in the U.S. Prone infant sleep position is
the predominant modifiable risk factor for SIDS. In 1992, the American Academy of
Pediatrics recommended healthy infants be placed non-prone. In 1994, a nationwide
“Back to Sleep” campaign was launched. The prevalence of prone sleeping position has
fallen dramatically, from 70% in 1992 to 17% in 1998, with a concomitant 38% drop in
the SIDS death rate. The reduction in prone infant sleeping position among African-
American infants has lagged behind that of non-Hispanic white infants, and the racial
disparities in sleep position and in SIDS deaths rates have widened.

METHODS: The Pregnancy Risk Assessment Monitoring System (PRAMS), a
mixed mode surveillance system, uses a stratified, weighted sample of women having
recently given birth, collecting information on a wide variety of maternal characteristics
and behaviors. Utilizing the 1998-1999 Oregon PRAMS dataset, race/ethnicity, parity
and initiation of prenatal care, all previously identified as important determinants, were
analyzed to compare Oregon’s experience to that of others.

RESULTS: African-American race was the single most significant predictor of
prone positioning, with crude odds ratio 2.11 (.95 CI 1.35 — 3.30) and adjusted odds ratio
4.35 (.95 C12.55 —~ 7.42). Parity was a significant predictor, as well, with an crude odds
ratio (OR) for a fourth or higher child of 3.83, .95 confidence interval (CI) 1.69 — 8.65,

and adjusted OR of 7.56 (.95 CI 3.13 — 18.27) compared to a firstborn child. The results
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for a second or third child were intermediate. Initiation of prenatal care was not found to
be significant, but the power to detect an odds ratio of at least 2.0 was only .61.

Prenatal care site was found to be a very significant determinant of prone infant
sleep position, with a crude odds ratio of 4.62 (.95 CI 2.07 — 10.31) for care from private
physicians and HMOs compared to health department clinics, and adjusted odds ratio of
8.80 (.95 CI2.23 - 34.73). This association has not been previously reported. The
analysis of well baby care site was inconclusive and, at best, far weaker, and the analysis
suffered from survey and power difficulties.

DiscussION: The high prevalence of prone infant sleep position among African-
American infants may account for much of the racial disparity in SIDS. The reasons why
Affrican-American or multiparous mothers choose prone sleep position as frequently as
they do are unclear and are worthy of further study. Both of these groups should be
targeted for more, and perhaps different, health education regarding infant sleep position.
Private physicians and HMOs providing prenatal care should increase or initiate “Back to
Sleep” efforts with their patients. Further research is needed on the impact of well baby
care site on choice of infant sleep position, and on understanding the motivation of
higher-risk subgroups in their choices of position, in order to design more effective

supine infant sleep position promotion measures.
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Background and significance

Prone infant sleep position is a significant and modifiable risk factor for Sudden
Infant Death Syndrome (SIDS) and the promotion of supine infant sleep position has

been the foremost public health intervention aimed at reducing the incidence of SIDS.

SIDS

Sudden Infant Death Syndrome (SIDS) is defined as the sudden death of an infant
(a child under one year of age) that remains unexplained after a thorough case
investigation, including performance of a complete autopsy, examination of the death
scene, and review of the clinical history.® SIDS is uncommon before one month of age
or after six months, and its peak incidence is between two and three months of age.”

Nationally, in 2000, the last year for which complete data is available, SIDS was
the leading cause of postneonatal infant deaths, and the third leading cause of all infant
deaths, with 0.62 per 1000 live born per yeat, and accounting for 9.0% of all infant
deaths.®® The mortality rate for white infants was 0.50 per 1000 and for African-
American infants was 1.3 per 1000.®)

SIDS also ranks third as a cause of infant mortality in Oregon but Oregon’s SIDS
mortality rate is nearly twice that of the nation as a whole. In Oregon, for the year 2000,
the infant mortality rate for SIDS was 1.1 per 1000 live births per year, accounting for
20% of all infant deaths, 3% of all neonatal deaths and 54% of all post-neonatal deaths,
being the leading cause of post-neonatal infants deaths, with the mortality rate for males
(1.44) nearly twice that for females (0.76).°> During 2000, 51 Oregon infants died of

SIDS, 5 between 7-27 days of age (neonatal) and the remainder between 28-364 days of




age (post-neonatal). While the absolute numbers may be relatively small, 2523 infants
dying of SIDS nationwide® and 51 in Oregon(s ) in the year 2000, SIDS deaths remain a
significant cause of infant mortality. SIDS is devastating to the families involved and
may often be preventable.

A number of maternal and infant characteristics have been reported as risk factors
for SIDS.®'® These include multiparity and short inter-pregnancy intervals, mother’s
education less than 12 years, mother not married, mother’s age less than 20 years at first
pregnancy, chronic unemployment and public assistance, late onset or no prenatal care,
race/ethnicity, low birth weight, small for gestational age and multiple births, male sex
and recent respiratory illness. The interactions between race/ethnicity, socioeconomic
status (SES) and SIDS are not straightforward.® The racial disparity in SIDS deaths may
be independent of SES,"'® but related to cultural factors.

An increased incidence of SIDS during the winter months has been widely
reported,(6) but this may be due to increased exposure to respiratory illness or risk of
over-bundling; multiparity and passive smoking may act by increasing the exposure to
illness, as well. Studies exploring the relationship between breastfeeding and SIDS are
inconclusive.’” Some'®?? have found that breastfeeding lowers the risk of SIDS; others
have not.*?® One recent study found that the relationship persisted after adjustment for
socioeconomic status (SES) but disappeared when adjusted for other environmental
factors.?® Use ofa pacifier has been reported to be protective.?*? Prenatal and
postnatal maternal cigarette smoking are risk factors for SIDS,?%?? but the relative

contributions of each are unclear as women who smoke during pregnancy tend to smoke




after as well. In addition, soft sleep surfaces and pillow use, loose bedding, and
overheating have been implicated as risk factors for SIDS.#% 26:2833)

Co-sleeping (the sharing of a adult bed by the infant and an adult or older child)
as a risk factor is controversial;®3” co-sleeping with smoking mothers has been more
consistently associated with SIDS.?* ) parental alcohol consumption, parental
fatigue, lack of an alternative sleeping place and use of thick bed coverings and other
established risk factors may account for some or all of the association of SIDS with co-

39

sleeping; " even if co-sleeping is not a risk factor, per se, it may be associated with more

well established risk factors, such as non-standard sleep surfaces and loose bedding. > 4*

@7.42) co-sleeping

*3 In reviews of death investigations of sudden deaths among infants,
was frequently associated with non-standard sleep surfaces and other unsafe sleep
practices. One recent study found an increased risk for SIDS due to co-sleeping (OR 3.6)
primarily if the co-sleeper was someone other than the mother and for co-sleeping when
the sleep surface was a sofa, but not when cases involving a sofa were excluded.*® Co-
sleeping may promote breastfeeding,*” and may improve infant arousability,*” but no

study has found that co-sleeping reduces the risk of SIDS. The single most important

risk factor identified to date has been prone infant sleep position.

Infant Sleep Position

In the 1970’s, reports began implicating prone infant sleep position, the
predominant position in the United States, as a significant risk factor for SIDS. The

evidence in support of a role for infant sleep position in the causality of SIDS includes




both case-~control and ecologic studies. Epidemiological studies have found odds ratios
ranging from 1.7 — 12.9, with most falling in the range of 3.5 — 9, for prone sleep
position (4 18 24.26.29,4650) The incidence of SIDS is low in countries where infants are
rarely put to sleep prone, such as in Asia,®" although these reports suffer from the
limitations of ecological studies. More compelling was been the observation that the
incidence of SIDS has fallen following changes from predominately prone to
predominately supine sleeping position in Scandinavia,®* % New Zealand,*¥
Australia,®” and the United Kingdom.®® In April 1992, the American Academy of
Pediatrics issued a statement recommending a non-prone sleeping position for all healthy
infants®”, At that time, the mortality rate for SIDS was 1.01 per 1000 live-born white
infants and 2.18 per 1000 for live born black infants.®

The AAP recommendation for non-prone sleep position was recently
reaffirmed;® supine sleep is preferred but lateral sleep position, while not as safe as
supine, has a significantly lower risk than prone and is acceptable, with an added
recommendation to place the infant’s lower arm forward to prevent rolling. The risks
associated with lateral sleep position,®® with a reported OR of 2-4, may be due to the
instability of the position with a greater potential to roll into prone than if placed supine.

The mechanism(s) by which prone sleep position lead to SIDS remains
controversial. It appears likely that apnea is the final common pathway to SIDS,® rather
than a cardiovascular mechanism, as proposed by some.®” Some believe that prone
sleep — as well as soft bed surfaces and overlying bedding, other known risk factors —
increases re-breathing of expired air, elevates ambient CO, and reduces ambient 05,61
Others dispute the clinical significance of re-breathing expired air and suggest that the

4




prone sleep position acts through impairment of infant arousal — or auto-resuscitation —
from commonly occurring, brief apneic episodes.? #6967 Prenatal exposure to maternal
smoking may act through impairment of arousal, as well.®® Genetic and environmental
factors (e.g. infections, hyperthermia) may act as facilitators of these proposed
mechanism(s) of prone sleep position. The combined risks of prone sleeping and soft
bedding (OR 21.0) or pillow use (11.8) may be greater than would by expected by a
simple multiplicative effect.?® SIDS is likely the result of multifactorial causation, due

©9) some intrinsic

to risk factors with variable risk (odds ratios) and variable prevalence,
and some extrinsic to the infant, probably of both prenatal and postnatal occurrence, one
of which is prone sleep position.

The nationwide “Back to Sleep” campaign, a joint effort of the American
Academy of Pediatrics, U.S. Public Health Service, SIDS Alliance and Association of
SIDS and Infant Mortality Programs began June 1994. At that time the SIDS mortality
rate was 0.85 per 1000 live births for white infants and 1.94 for black infants.*® The
prevalence of prone infant sleep position and the incidence of SIDS have both reportedly
declined since the start of the campaign., Willinger and colleagues reported that choice of
prone sleep declined from 70% in 1992 to 43% in 1994, 24% by 1996 and 17% by 1998,
with a corresponding increase in supine sleep from 13% to 56% and lateral sleep from
15% to 27%;"" ™ SIDS rates declined approximately 38% during this same period,
although the SIDS rates among black infants have not declined as rapidly as those among

non-blacks."" ™ The total infant mortality declined, as well - roughly 23% — over this

period."™ There was no concomitant rise in the rates of aspiration or acute life-




threatening events among infants,"”* as some feared would follow a switch from prone to
supine sleep position.

Many of the older epidemiological investigations of SIDS risk factors did not
adjust for prone infant sleep position. Investigators have indentified the following factors
as still significant, following “back-to-sleep™ campaigns: maternal smoking, bottle
feeding, side infant positioning, young maternal age, low maternal education and SES,
unwed marital status, late prenatal care, multiparity, multiple births, prematurity, low
birthweight, lack of pacifier use and male gender.":?%:3%.75.76) The age distribution is
unchanged, but the winter prediliction has been blunted.®"7>

Previous studies, subsequent to the 1992 AAP recommendations, have identified a
number of determinants of prone infant sleep position. Race and ethnicity, specifically
African-American race, has been the strongest and most consistently reported risk factor
for prone sleep’® 779, with OR 1.5 —2.4. African-American mothers are also more
likely to switch from use of non-prone to prone positions by age three months (OR 1.7),
as are younger mothers (OR < 18 year old 2.2, 18 — 24 years old 1.6) and multiparous
women (OR two children 1.5, three or more children 1.7), when the SIDS risk is still
high; overall, 11- 40% of mothers, often citing infant comfort and improved sleep, switch
from the use of non-prone to prone positions between three and seven months after
delivery, depending on the populations studied.”*” Infants under eight weeks of age
were 0.63 times as likely to be placed prone as infants 16 or more weeks old."%

Paxity,(m’ 719 with OR 1.3 — 2.6, and initiation of prenatal care after the first

(78)

trimester,” " with OR 1.4 — 3.6, have also been reported as risk factors. Other factors less

consistently or strongly associated include normal birthweight””, older infant age!® ™
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(80) (70, 79, 80)

and male infant gender,(79) single marital status,” ~ younger maternal age and use

of public clinics for pediatric care;®" some investigators””*® but not others"® have
identified maternal education level as a risk factor, although associations with both less
than and more than high school have been reported. Two studies®” #? of inner-city, low-
income, predominantly African-American women, but not a third,®” found presence of
the baby’s grandmother in the home to be a significant predictor for use of prone position
(OR 1.8 - 2.9). Some of these differences may be attributable to timing of the study in

relation to the initiation of the Back-to-Sleep campaign, the population studied, the size

of the study population and/or the age of the infant at the time of the study.




Study Goals and Hypotheses

This study was designed to identify significant risk factors for prone infant sleep
position in Oregon for the purposes of program evaluation using population-based cross-
sectional surveillance data from Oregon’s Pregnancy Risk Assessment Monitoring
System. The sample data are analyzed in a way that allows findings to be applied to all
Oregon women who have recently had a baby. The results of this analysis are intended to
be used for the Department of Human Services (DHS) Health Services program
evaluation by identifying sub-populations in Oregon at greater risk for SIDS due to lesser
adoption of infant supine sleep position despite ongoing efforts to encourage supine
sleep.

The primary goal of this study was to determine if race, parity and delayed
prenatal care were risk factors in Oregon as they were elsewhere. The three hypotheses
were that each of these three factors was a significant determinant of prone infant
sleeping position in Oregon. The null hypotheses were that none of these three factors
were significant predictors of prone infant sleep position.

The secondary goal was to identify other significant Oregon risk factors to
generate hypotheses for further evaluation. The information generated might then be
used to modify or re-direct public health efforts to further reduce prone infant sleep

position.




Methods

PRAMS

Oregon PRAMS, the Pregnancy Risk Assessment Monitoring System, is an
ongoing public health surveillance project of the Office of Family Health of the
Department of Human Services’ Health Services. It combines mailed questionnaires
with computer-assisted telephone interviews (CATI) of non-respondents. Oregon
PRAMS relies upon a stratified random sample of women who have recently given birth,
utilizing birth certificates for the selection of the sample. To ensure adequate sample size
for analysis, five of the six strata (African-Americans, Hispanics, Asians and Pacific
Islanders, American Indians and Native Alaskans, and babies with birthweights less than
2500 grams) are over-sampled; the sixth strata consists of Non-Hispanic white women
with normal birthweight babies. Modeled after the PRAMS survey developed by the
Centers for Disease Control and Prevention, Oregon PRAMS began in November 1998.
The questionnaire asks a number of questions about the woman’s prenatal, perinatal and
post-natal experiences, attitudes and practices. The PRAMS information is also linked
to the Birth Registry information, to obtain additional demographic information from
birth certificates.

Beginning two to six months after delivery, women are mailed a questionnaire
and an explanation of PRAMS. About three weeks later, a second mailing is sent to non-
respondents. About two weeks after this, those still not responding are referred to the
CATI contractor for phoning, using a script modeled after the written questionnaire.

Women are generally called beginning six weeks after the initial mailing. During Oregon




PRAMS’ first year (November 1998 through October 1999), of 2,919 total women
sampled, 1,867 responded, for a response proportion of 64.0%.%9 Of the 1867 total
respondents, 1308 women (70.1%) responded to the first mailing 230 (12.3%) to the
second mailing and 329 (17.6%) to the CATL

Staff at the Department of Human Services (DHS) Health Services entered the
information from the questionnaires and from the CATI interviews into a database, which
was then converted to an SPSS dataset. A DHS Health Services Office of Family Health
research analyst, working with the CDC, devised a three-tiered weighting scheme, in
order to make the sample representative of Oregon women as a whole. First, each
respondent was assigned a weight, ranging from 1.95 for American Indian/Alaskan
Native women to 61.75 for Non-Hispanic White women with babies weighing > 2500
grams at birth, to account for the sampling design and restore the proper demographic
proportions to the dataset.

Next, each respondent was assigned a weight, ranging from 1.19 to 2.74, to
account for non-responders, based on the following characteristiés: race/ethnicity, marital
status, parity, initiation of prenatal care, maternal age and maternal education (e.g., young
women were less likely to respond than older women). Finally, each respondent was
assigned the weight of 0.9998 to account for the very few birth certificates (about 0.03%)
that were lost from the sampling frame. The dataset was linked with the birth certificate
and a number of data elements imported. The dataset was then de-identified by staff at
the DHS Health Services and a subset of the full dataset was then made available for this

analysis. Only authorized DHS Health Services staff would be able to re-identify
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respondents. DHS is a HIPPA-compliant covered entity. (For additional details on
PRAMS Methodology, see Appendix A)

As an ongoing public health surveillance project, the DHS Health Services
determined that PRAMS is not research and therefore does not require IRB approval.
The mailings and CATI script explain the methods and risks. Voluntary response to the
mailed survey implied consent. Verbal consent is given for the CATL. The dataset used
for this analysis was de-identified and responses cannot be traced back to specific
individuals.

Population Studied

All Oregon women who had given birth within the previous 60-180 days, as
identified by birth certificate records submitted to the DHS Health Services within the
previous month, beginning in November 1998, were eligible for sampling. Random
sampling was by strata. The overall response proportion was 64,0%, totaling 1,867
respondents, with 277 non-Hispanic white women with low birthweight babies (strata 1),
416 non-Hispanic white women with normal birthweight babies (strata 2), 443 Hispanic
women (strata 3), 211 African-American women (strata 4), 306 Asian or Pacific Islander
women (strata 5) and 214 American Indian or Alaskan Native women (strata 6). Of
these women, 1824 were eligible to respond to the infant sleep position question, based
on the PRAMS skip pattern requiring the infant to be alive and living with them at the
time of the survey (see below under Variable Selection and Coding). Of the women
eligible to respond, 1763 (96.7%) had valid responses for the infant sleep position

question. See Appendix F, Tables 18 and 19, for population characteristics.
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Variable Selection and Coding

Potential risk factors were selected for analysis if other investigators had
evaluated these variables or if DHS Health Services” Office of Family Health deemed
them of interest. See Appendix B for the list of variables.

Some variables were taken exclusively from the birth certificate, including
mother’s race, age, education, marital status, parity, and infant’s gender, birthweight, and
date of birth. Others were taken exclusively from PRAMS, including infant sleep
position, prenatal care site, well baby care site, duration of breastfeeding, co-sleeping,
current insurance status and family income and current smoking and alcohol status. A
third group of variables was taken from both the birth certificate and PRAMS, including
insurance status at delivery, smoking status and alcohol use during pregnancy, timing of
prenatal care and WIC enrollment, as the responses from the two sources might differ.

PRAMS includes three choices for usual infant sleep position: stomach, babk and
side. For the purposes of this analysis, back and side were combined. The risk of SIDS
with lateral (side) sleep position (OR 1.84 — 2.57) is intermediate between but closer to
supine (back) than prone (stomach) sleep position. 14 2459

PRAMS includes a number of “skip patterns”; i.e. respondents are asked to skip
questions. For example, question 49 asks “is your baby alive now?” and, if yes, “is your
baby living with you now?” Those who respond that their baby is not alive or not living
with them are asked to skip questions 50 — 65. These questions include infant sleep
position, type of well baby care site and co-sleeping status. If such a respondent

inadvertently answered these questions instead of skipping them, their responses were
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entered into the original dataset. For the purposes of this analysis, all responses that
failed to comply with the skip pattern were coded as “missing”.

In addition, in general, for those subjects who responded to any question “7 don’t
know”, the responses were coded as missing. One rare exception was for questions of
the form “When did you....” 1f the question included the choice “I never”, or a
comparable choice, as did PRAMS WIC enrollment question 27, and the respondent
opted instead for “I don’t know”, it was assumed that the uncertainty regarded the timing
only. If the variable was to be recoded into a binary yes/no format, these responses were
coded as “yes”, rather than invalidate the responses entirely and lose the information. Of
the respondents to question 27 WIC enrollment, 690 indicated that they never enrolled in
WIC, 118 responded that they did not remember [when they enrolled] and 789 provided
the timing of enrollment.

PRAMS question 63 asks “how many times has your baby been to a doctor or

nurse for routine well baby care?  If the respondent answered “My baby hasn’t been for

routine well baby care” but ignored the skip pattern and went on to answer question 64
“When your baby goes for routine well baby care, where do you take him or her?”, their
response was coded as missing. If question 63 was left blank and question 64 answered,
the response was retained. Question 64 allowed the respondent to choose more than one
type of site. The primary coding of this variable included only those respondents

choosing one type of site. In contrast, question 25 “Where did you go most of the time for

your prenatal visits?” allowed only one response, simplifying the analysis.
Infant age: Time from infant birth to completion of the PRAMS survey was coded
as “ihfant age” in weeks, as a control (confounding) variable. Unfortunately, the
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PRAMS dataset did not include the date of the a computer-assisted phone interview
(CATI), while those women responding to either the first or second mailing almost
always included a date (> 90%). Given the timing of the mailings and the delay between
mailing and referral to the CATI contractor, and the fact that 90% of all women
responded after 10 weeks post-partum, it is assumed that all CATI respondents were
surveyed after 13 weeks post-partum. Infant age was therefore coded as before or after
13 weeks, as this corresponds to the time frame in which mothers typically switch from
supine to prone positioning and was also the categorization used by a number of earlier
investigators.

Duration of breastfeeding: Of the women eligible to respond, 156 never initiated
breast-feeding, 64 breast-fed for less than one week and 582 reported breastfeeding from
one to 36 weeks. Nine-hundred-and-sixteen women reported that they were still
breastfeeding. These women were assigned their “infant age”, as determined above, as
the breastfeeding duration. As the breastfeeding variables looked at started/never started,
at least 4/less than 4 weeks and at least 10/less than 10 weeks, and as no woman would
have responded by four weeks and > 90% of all the women responded after 10 weeks,
and as those women who responded by CATI and had missing date data — and would
have the longest interval between their child’s birth and completion of the survey — this
was considered very unlikely to introduce any significant bias.

Birth order was coded from birth certificate data, combining the birth certificate
data elements “live birth living” and “live birth dead” into a single numerical parity
variable. This variable was then recoded as a binary variable (firstborn vs. not firstborn)
and by adopting the coding used by Pollack and Frohna'"”, a categorical variable with
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four levels. All were considered as candidate variables and tested in the logistic
regression models. The most significant version was retained.

Initiation of prenatal care was coded from both the birth certificate data elements
and PRAMS question 21: “about how many weeks or months were you whey you had
your first visit for prenatal care?” Data from both the birth certificate and from PRAMS
were utilized and there were differences in the data and the results. The Cox and Snell R?
for the univariable regression model using a binary initiation of prenatal care variable
from both the birth certificate (outcome) and from PRAMS (determinant) was 0.154,
indicating only a moderate correlation.®” Only sixty-eight percent of the subjects
indicated care within the first trimester on both the birth certificate and PRAMS, and only
12% indicated care not within the first trimester on both; 20% of the respondents had
discordant information, 13% indicating later initiation on PRAMS and 7% indicating
earlier initiation than on the birth certificate. No attempt was made to validate one source
against the other. There were similar problems with the WIC enrollment during
pregnancy variable, with 116 respondents reporting enrollment to PRAMS but not on the
birth certificate and 31 respondents reporting enrollment on the birth certificate but not to
PRAMS; an additional 166 responses were coded on the birth certificate but missing

from PRAMS.

SPSS and SUDAAN

Data management and recoding were done using SPSS v. 10. Cross-tabulation
and logistic regression analysis were done using SUDAAN 8.01. SUDAAN software
was used to account for the complex sample design involving a stratified weighted

sample. Variable significance was estimated using the Wald-F test statistic,®> with level
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of significance p <.05. Odds ratios are shown with 0.95 confidence intervals. All
estimations of the odds ratios and the significance testing were based on the weighted

data.

Analytical Method

Univariable logistic regression

Each risk factor mentioned previously was entered into a univariable logistic
regression model, using the SUDAAN logistic regression procedure, with infant sleep
position as the dependent variable (and prone position as the outcome). Following
univariable analysis, maternal race/ethnicity, birth order and initiation of prenatal care —
as the primary hypotheses ~ and those variables with Wald-F p-value < 0.25,% and those
variables “clinically or intuitively relevant”® or requested by the DHS Health Services
Office of Family Health epidemiologist, despite Wald-F p-value > 0.25, were selected as

candidates for inclusion in the multivariable logistic regression models.

Multivariable logistic regression

The change-in-point estimate method of multivariable regression was selected for
the identification of confounding variables.*® (see Appendix D for a graphic description
of the method) The target variable (e.g. Race/ethnicity) was analyzed in a simple logistic
regression model. A crude odds ratio (e.g. African-American race compared to Non-
Hispanic Whites) was obtained. This constituted the target odds ratio. Next, each
variable from the panel of candidate variables selected for analysis was added singly to

the model, producing a series of models that included the target variable and one
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candidate variable. That variable which changed the target odds ratio the most, either up
or down, and produced at least a 10% change,(86) was added to the model. Again, the
remaining variables were added singly to the model, now consisting of the target variable
and one confounder, producing a series of models that included the target variable, one
confounder and one of the remaining candidate variables; the same criteria — using the
value of the target odds ratio from the preceding step — were used to add additional
variables to the model. In addition, after the third variable (second confounder) was
added to the model, each previously added variable, other than the target variable, was
removed singly if the target odds ratio did not change by at least 10% when that
previously added variable was removed from the model. This removal step followed
each addition step. The analysis continued until no remaining variable produced at least
a 10% change in the target odds ratio and no variable met removal criterion. Those
variables added to the model were considered to be confounders.

Following the identification of all confounders in a given analysis, a forward
stepwise logistic regression procedure was utilized, to identify non-confounding but
statistically significant variables from the remaining candidate variable, with entry
criterion of a Wald-F p-value < .05 and removal criterion of a Wald-F p-value > .10; this
did not apply to the previously identified confounders, which were retained regardless of
p-value. (see Appendix E for a graphic description of the method) In this way, a crude
OR, an OR adjusted for confounders only and an OR adjusted for confounders and
independent (non-confounding) but statistically significant variables were obtained. All

target variables were analyzed in the same way.
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When multiple codings of a single variable (e.g. mother’s age), or multiple similar
variables (e.g. insurance at delivery from PRAMS and insurance at delivery from the
birth certificate) were tested as confounding (control) variables and one of the variations
of that variable met entry criteria, the other variations were dropped from further steps in
that model-building procedure. If a variable previously entered met removal criterion, all
variations of that variable were again eligible for testing in further steps of that model-
building procedure.

Following completion of the multivariable analysis of the selected target
variables, a forward-stepwise model-building procedure was performed, using the entire
pool of candidate variables. This was done to compare the results of the “change-in-
point-estimate” model-building procedure, which focused on identifying the confounders
of a single target variable, with a commonly-used procedure relying solely on statistical
significance for variable selection. Entry criterion at each step was the most statistically
significant variable with a Wald-F p-value < .05; removal criterion at each step was any
variable with a Wald-F p-value > .10. This procedure was continued until no further
variables met entry or removal criteria.

Pollack and Frohna"” recently reported the results of the combined PRAMS data
of 15 states using the 1996-1998 infant birth cohorts and including data on 55,263 live
infants. Potential confounders/control variables were selected a priori. The Oregon data
was fit to a similar model; modified comparison variables, with combined categorical
levels, were used for initiation of prenatal care and infant birthweight, to avoid small

cell sizes in the Oregon dataset.
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Post hoc Power analysis and the Design Effect

PRAMS utilizes a complex survey design, involving stratified random sampling
without replacement and unequal probabilities per strata (over-sampling), followed by
weighting of the strata. Power calculations must take this into account. The design effect
(DEFF) is used to adjust for the complex study design.®”? The DEFF estimations,
using SUDAAN 8.01°s DEFF; option to measure variance inflation due to stratification,
clustering, unequal weighting and over-sampling and assuming a fixed total sample

(89)

size™”, were obtained using the logistic regression model consisting of the target

variables and confounders. The sample sizes were readjusted by dividing the actual
unweighted sample sizes by the calculated DEFF to obtain the effective sample sizes.®”
Estimates of power were based on the effective sample sizes. Power calculations were
performed, assuming a simple random sample, using Epi Info 2002, Statcalc utility,
power or sample size calculator, cohort or cross-sectional study. For all target variables,
race/ethnicity, parity, initiation of prenatal care, prenatal care site and well baby care
site, the smallest odds ratio that could be detected to achieve a power of .80, given the
effective sample size, was determined. In addition, for those target variables that did not
achieve statistical significance, timing of initiation of prenatal care and well baby care

site, the power to detect a true odds ratio of at least 2.0, given the effective sample size,

was also determined.
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Results

Prone sleep position as the usual infant sleep position was reported by 9.2% of all
respondents with valid responses (see Figure 1 below). Most women (66.5%) usually put

their babies to sleep supine.

Figure 1: Distribution of infant sleep positions among Oregon
women. The percentages represent the proportions of women
responding to the PRAMS infant sleep position question and are

based on the weighted data. The absolute numbers given are
unweighted. These 1763 respondents represent 96.7% of the entire
sample; there were 3.3% missing responses.
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Demographics

The mean age of the women was 26.75 years (= 2SD 0.45 years), with 13.49 (+
0.57) years of education. The mean parity was 1.95 (2 0.08) children; nine percent had
four or more. Slightly more than 29% were single or divorced and 26.4% had an annual
family income under $15,000 (weighted proportions are reported unless otherwise
stated). Slightly over 75% initiated prenatal care in the first trimester. At the time of
delivery, 38.1% of the women had public insurance (the Oregon Health Plan or the Indian
Health Care Program), 60.1% had private insurance (one’s own or one’s spouse’s
employer, CHAMPUS, other), and 1.8% were uninsured. Ninety-two percent had
initiated breastfeeding and 63.4% breastfed at least ten weeks. Twenty percent of the
women always co-slept with their baby and 23.6% never did. The proportion of women
reporting their race/ethnicity as African-American was 2.0%, Hispanic 14.3%, Asian or
Pacific Islander 4.6%, American Indian or Alaskan Native 1.4% and non-Hispanic white

77.6%. Detailed demographic information can be found in Appendix F, Tables 18 - 19.

Univariable Logistic Regression Results

The results of univariable logistic regression, with prone infant sleep position as the
outcome, can be found in Tables 1-3. Candidate variables that were eliminated due to
small cell sizes (unweighted < 5 respondents) were: birthweight, when categorized as <
1500 grams; insurance at labor and delivery, when categorized as “no insurance”;

mother’s education, when categorized as < 8 years; alcohol use, from the birth certificate;
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and last trimester alcohol use, from PRAMS, when categorized as at least one drink per

week.
Table 1: Univariable Logistic Regression, Prone Sleep Position,
Independent Variables (p < .05) *
Variable Unweighted n OR (95CDH p-value
BC T Race/ethnicity <.0001
African-American 205 2.11(1.35-3.30)
Hispanic 412 0.44 (0.26 - 0.77)
Asian/Pacific Islander 296 0.79 (0.48 - 1.31)
American Indian/Alaskan Native 197 0.41(0.22-0.79)
NOn-Hispanic White (referent) 653 1.00
BC Parity (per birth) 1761 1.32(1.08 - 1,62) .0061
BC Parity 0147
1* (referent) 785 1.00
2 537 1.62 (0.83-3.15)
3¢ 271 1.41 (0.63-3.17)
4™ and higher 168 3.83 (1.69 - 8.65)
BC Parity 0314
Not firstborn 976 1.88 (1.06 - 3.33)
Firstborn (referent) 785 1.00
PRAMS Co-sleeping ‘ 0367
Never 330 1.88 (1.04 —~ 3.39)
Sometimes/Almost Always/Always (referent) 1428 1.00
BC Maternal education 0002
2 10 years 1535 4.42 (2.02 -9.69)
< 10 years (referent) 214 1.00
PRAMS Prenatal care site .0021
Hospital 305 2.55(0.88 —-7.32)
Health Department (referent) 226 1.00
Private 1056 4.62(2.07-10.31)
Other 119 3.55 (1.02-12.36)
PRAMS Prenatal care site .0406
Private 1056 242 (1.22~4.79)
Hospital & Health Department (referent) 531 1.00
Other 119 1.86 (0.57 - 6,01)
PRAMS Prenatal care site 0228
Private 1056 2.03 (1.10 ~ 3.75)
Not Private (referent) 650 1.00
PRAMS alcohol last trimester <.0001
No alcohol use 1635 5.95 (2.65-13.36)
Any alcohol use (referent) 82 1.00
* odds ratio and p-value based on weighted data + BC = Birth Certificate

While maternal alcohol use in the third trimester was highly statistically
significant when coded as none vs. any alcohol use, the reporting of alcohol use was

significantly associated with the mode of administration of PRAMS, mail vs. CATI, and
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was believed to be biased. It will not be considered further in this analysis. See
Appendix G. Smoking during pregnancy was not associated with mode of

administration (data not shown) and was placed in the pool of candidate variables.

Table 2: Univariable Logistic Regression, Prone Sleep Position,
Independent Variables (.05 <p <.25) *

Variable Unweighted n OR (95 CI) p-value
PRAMS Breastfeeding .2461
> 4 Weeks 1252 1.55 (0.74 - 3.28)

<4 Weeks (referent) 434 1.00

BC  Maternal education 1189
< 12 years 428 0.96 (0.39 —2.35)

12-15 years 942 1.77 (0.89 - 3.53)

2 15 years (referent) 379 1.00

BC Maternal education 1948
< 16 years 1370 1.56 (0.80 - 3.06)

> 16 years (referent) 379 1.00

BC Maternal education .2015
212 1321 1.62 (0.77 - 3.35)

< 12 years (referent) 428 1.00

PRAMS source 1233
First mailing (referent) 1234 1.00

Second mailing 212 0.35(0.13-0.99)

Computer Assisted Telephone Interview 317 1.08 (0.53 - 2.20)

* odds ratio and p-value based on weighted data 1 BC = Birth Certificate
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Table 3: Univariable Logistic Regression, Prone Sleep Position,

Clinically and Intuitively Important Independent Variables (p > .25) *

Variable Unweighted n OR(95CDH p-value
BC t Infant gender .8945
Female 869 1.04 (0.60 - 1,78)

Male (referent) 894 1.00

BC Birthweight 4324
> 2500 grams 1449 1.21 (0.75 - 1.96)

< 2500 grams (referent) 314 1.00

PRAMS Infant age .8329
<13 weeks 572 1.07 (0.58 - 1.97)

2 13 weeks (referent) 813 1.00

PRAMS Breastfeeding 82717
No 155 1.12 (0.41 - 3.03)

Yes (referent) 1531 1.00

PRAMS Breastfeeding 8986
< 10 weeks 606 1.09 (0.58 - 2.05)

> 10 weeks (referent) 1046 1.00

PRAMS well baby care site (single response) 7622
Hospital only 314 1.36 (0.43 -~ 4.31)

Health Department only (referent) 239 1.00

Private physician/HMO only 1010 1.56 (0.59 - 4.09)

Other only 83 0.99 (0.19-5.10)

BC Initiation of Prenatal care 9603
Within the first trimester 1385 1.02 (0.51 - 2.02)

Later than the first trimester or none (ref) 372 1.00

PRAMS Initiation of Prenatal care .5781
Within the first trimester 1220 1.20 (0.63 —2.28)

Later than the first trimester or none (ref.) 503 1.00

BC Maternal education per year 1749 1.01 (0.99 - 1.04) 3162
BC Maternal age per year 1763 1.01 (0.96 — 1.06) .7400
BC Maternal age .3056
< 18 years 90 1.82 (0.58 - 5.72)

2 18 years (referent) 1673 1.00

BC Maternal age 7440
<20 years 270 1.14 (0.52 - 2.50)

2 20 years (referent) 1493 1.00

BC Maternal age (Pollack/Frohna coding) 8411
13 — 19 years of age 270 1.36 (0.56 - 3.28)

20 — 25 years of age (referent) 564 1.00

26 — 30 years of age 462 1.30 (0.65 — 2.60)

31 — 48 years of age 467 1.31 (0.64 - 2.71)

BC Marital status 4600
Married/Separated 1152 1.25(0.69-2.27)
Unmarried/Divorced (referent) 611 1.00

PRAMS family income .9526
< $15,000 (referent) 576 1.00

$15,000 - $29,999 485 1.23 (0.59 - 2.55)

$30,000 - $49,999 307 1.14 (0.52 - 2.53)

> $50,000 302 1.20 (0.52 - 2.77)

PRAMS family income .5887
> $15,000 1094 1.20 (0.63 ~2.26)

< $15,000 (referent) 576 1.00

* odds ratio and p-value based on weighted data
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Table 3: Univariable, Prone Sleep, Important Variables, p >.25 (continued) *

Variable Unweighted n OR (95 CI) p-value
BC { WIC enroliment 2667
No 920 1.37 (0.79 - 2.38)

Yes (referent) 843 1.00

PRAMS WIC enrollment 4328
No 690 1.26 (0.71 - 2.25)

Yes (referent) 907 1.00

BC Insurance at L&D 6635
Yes 1012 1.14 (0.65 — 1.99)

No (referent) 751 1.00

BC Insurance at Labor & Delivery (L&D) 6235
Private 1003 1.15 (0.66 - 2.02)

Not Private (referent) 760 1.00

BC Insurance at L&D .8928
Not public insurance 1146 1.04 (0.58 - 1.86)

Public insurance (referent) 617 1.00

PRAMS Insurance at L&D 4434
OHP/IHCP/None 812 1.24 (0.72 - 2.14)

Other than OHP/IHCP/None (referent) 926 1.00

PRAMS Insurance at L&D .6551
OHP 763 1.13 (0.65~1.97)

Not OHP (referent) 975 1.00

PRAMS Insurance at L&D 6957
OHP/THCP 779 1.12 (0.64 — 1.94)

Private Insurance (referent) 959 1.00

PRAMS Current health insurance 2811
Insured 1511 1.58 (0.69 - 3.65)

Not insured (referent) 227 1.00

PRAMS Current health insurance 73
OHP 572 1.12 (0.61 - 2.04)

Not OHP (referent) 1166 1.00

PRAMS Current health insurance .6855
Other than OHP/IHCP/None 923 1.12 (0.64 — 1.95)

OHP/IHCP/None (referent) 815 1.00

BC Smoker .9530
Yes 209 1.03 (0.45 - 2.35)

No (referent) 1544 1.00

PRAMS Smoker before pregnancy 4160
Yes 427 1.28 (0.70 - 2.33)

No (referent) 1305 1.00

PRAMS Smoker last trimester .3396
No 1529 1.61 (0.61 — 4.28)

Yes (referent) 214 1.00

PRAMS Current smoker 9857
Yes 300 1.01 (0.50 —2.02)

No (referent) 1444 1.00

PRAMS Other smoker in the house 3304
Yes 490 1.34 (0.74 - 2.42)

No (referent) 1267 1.00

PRAMS Any smoker in the house 6226
Yes 580 1.16 (0.65 - 2.05)

No (referent) 1162 1.00

PRAMS Mode of administration .6418
Mail survey (referent) 1446 1.00

CATI 317 1.18 (0.59-2.39)

* odds ratio and p-value based on weighted data
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Multivariable Logistic Regression Results: Race/Ethnicity

The weighted frequencies of infant sleep position by race/ethnicity are shown in
Figure 2 (and Appendix H). Throughout the analyses, race/ethnicity remained the single
most statistically significant predictor of prone infant sleep position (p < .0001). The
strength of this association was due almost entirely to the greater use of prone infant
sleep position by African-American women compared to non-Hispanic white women,
with an OR 4.35 (.95 CI 2.55 — 7.42), adjusted for confounding. The low ORs for the use
of prone positioning among Hispanic and American Indiar/Alaskan Native (AN) women
seen in univariable analysis rose and statistical significance was lost when adjusted for
confounding. See Table 4 for the crude and adjusted odds ratios and Table 5 for the Full
Model. In addition, race/ethnicity was statistically significant in every other analysis
performed, demonstrating the strength of the association despite the presence of a wide

range of other variables in the multivariable logistic regression models (data not shown).

Figure 2: Frequencies of the infant sleep positions (weighted data), by race/ethnicity.
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Table 4: Race/ethnicity and Prone Sleep Position, Crude and Adjusted OR

Variable OR 95% CI (OR) p-value
Race/Ethnicity <.0001
African-American 2.11 1.35-3.30
. Hispanic 0.44 .
Crude Odds Ratio Asian/Pacific Islander 0.79 gig . '1)3
American Indian/AN 0.41 0.22-0.79
Non-Hispanic White (referent) 1.00
Race/Ethnicity <0001
African-American 4.35 2.55-7.42
Adjusted for Hispanic 0.95 0.53-1.71
confounding * Asian/Pacific Islander 0.99 0.57~1.72
American Indian/AN 0.56 0.27-1.16
Non-Hispanic White (referent) 1.00
Race/Ethnicity <4001
Full model, with African-American 5.41 3.06--9.58
confounders * Hispanic 0.82 0.44 - 1.52
& other significant Asian/Pacific Islander 1.22 0.68-2.21
variables 1 American Indian/AN 0.52 0.25-1.10
Non-Hispanic White (referent) 1.00

* Confounders: breastfeeding status at 4 weeks, co~sleeping, prenatal care site and family income.
t Non-confounding but statistically significant variables, mother ’s education and parity.

Table S: Race/ethnicity and Prone Sleep Position, Full Model *

Variable OR I5 CIOR p-value
Race <.0001
African-American 541 3.06 -9.58
Hispanic 0.82 0.44 - 1.52
Asian/Pacific Islander 1.22 0.68-2.21
American Indian/Alaskan Native 0.52 - 0.25-1.10
Non-Hispanic White (referent) 1.00
Prenatal Care Site 0208
Hospital Clinic 1.77 0.55-5.75
Health Dept. Clinic (referent) 1.00
Private MD/HMO 3.82 1.53 -9.53
Other 2.33 0.56 ~ 9.63
Breastfeeding by Annual Family Income <.0001
Income > $15,000 and breastfeeding > 4 weeks 7.99 3.54-18.03
and breastfeeding < 4 weeks 5.63 2.04 15,55
Income < $15,000 and breastfeeding > 4 weeks 7.94 3.03-20.83
and breastfeeding < 4 weeks (referent) 1.00
Co-sleeping 0143
Never 2.36 1.19 - 4.69
Sometimes/Almost Always/Always (referent) 1.00
Parity 0081
Firstborn (referent) 1.00
Second-born 179 0.86 - 3.70
Third-born 0.99 0.38 ~2.55
Fourth or higher 4.14 1.70 - 10.05
Mother’s education 0383
< 16 years of education 241 1.05-5.56
> 16 years (referent) 1.00

* Adjusted for confounding and including non-confounding but statistically significant variables.

t There was a significant interaction between breastfeeding and family income, with significant differerices in
choice of prone sleep by breastfeeding duration seen only among women with annual family income less than
$15,000.
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Multivariable Logistic Regression Results: Birth Order

The distribution of the weighted frequencies of infant sleep position by birth order
is shown in Figure 3. Birth order was a statistically significant predictor of prone infant
sleep position, in both the crude and adjusted logistic regression models.

Figure 3: Frequencies of infant sleep positions (weighted data), by birth order.

Infant Sleep Position by Parity (weighted proportions)
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The crude OR for prone sleep position for a fourth or higher child compared to a
firstborn child was 3.83 (.95 CI 1.69 — 8.65), with OR for a second and third child
intermediate and not statistically significant (see Table 6). After adjustment for
confounding (using timing of the start of prenatal care, maternal age and education, infant
age and family income), the OR for a fourth or higher order child rose to 7.56 (.95 CI

3.13 - 18.27), with the OR for a second and third child intermediate and achieving or

28




nearing statistical significance; the overall p-value = .0001 (see Table 6). The addition of
the non-confounding but statistically significant variables, Race/ethnicity and type of
prenatal care site, reduced the OR for a fourth or higher child slightly, to 7.20 (95CI
2.96 — 17.52), while raising those for a second child, which remained significant, and for
a third child, which was not significant (see Table 7). In addition, parity remained a
significant variable in the race/ethnicity and the prenatal care site models. Finally, parity
(as an continuous variable) was selected in the third step of the forward-stepwise
procedure, after race/ethnicity and prenatal care site, and remained in the final model ()

=.,0049). (See Table 13)

Table 6: Parity and Prone Sleep Position, Crude and Adjusted Odds Ratio

Variable OR 95% CI (OR) p-value
Parity 0147
Firstborn (referent) 1.00
Crude Odds Ratio Second 1.62 0.83-3.15
Third 141 0.63-3.17
Fourth or higher 3.83 1,69 - 8.65
Parity 0001
. Firstborn (referent) 1.00 )
Adjusted for Second 2.79 1.43 - 5.44
ne Third 226 0.99-5.14
Fourth or higher 7.56 3.13-18.27
. Parity 0001
f:':};:?:;eel;s‘?th Firstborn (referent) 1.00
& other significant Second 2.58 1.30 - 5,01
variablos Tg Third 2.07 0.89 - 4.80
Fourth or higher 7.20 296 ~17.52

* Confounders: initiation of prenatal care, mother’s age, mother’s education, infant age, and annual
Jamily income.
 Non-confounding but statistically significant variables, race/ethnicity and prenatal care site.
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Table 7: Parity and Prone Sleep Position, Full Model *

Variable OR 95 CIOR Wald p-value
Parity 0001
Firstborn (referent) 1.00

Second 2.55 1.30 - 5.01

Third 2,07 0.89 - 4.80

Fourth or higher 7.20 2.96-17.52

Timing of prenatal care 9260
First trimester 1.03 0.51 -2.11

Later or none (referent) 1.00

Mother’s age .0888
13 ~ 19 years old 2.96 1.05 -8.37

20— 25 years old 0.92 0.44 - 1.94

26 — 30 years old (referent) 1.60

31 — 48 years old 0.68 0.29 - 1.60

Maternal Education 0178
Education 2 10 years 3.03 1.21-7.58

Education < 10 years (referent) 1.00

Infant age at time of survey 7601
> 13 weeks 111 0.58 -2.12

< 13 weeks (referent) 1.00

Family Income .6959
< $15,000 0.79 0.27-2.34

$15,000 - 29,999 0.59 0.24-147

$30,000 _ 49,999 0.68 0.26 - 1.83

> $50,000 (referent) 1.00

Race <.0001
African-American 2.79 1.50 - 5.19

Hispanic 0.77 0.40 - 1.46

Asian/Pacific Islander 0.91 0.50 - 1.65

American Indian/Alaskan Native 0.37 0,17 - 0.82

Non-Hispanic White (referent) 1.00

Prenatal Care Site 0252
Hospital Clinic 2.95 0.88 -9.91

Health Dept. Clinic (referent) 1.00

Private MD/HMO 4.43 1.68 - 11.68

Other 2.96 0.67 - 13.08

* Adjusted for confounding and including non-confounding but statistically significant variables.
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Multivariable Logistic Regression Results:

Initiation of Prenatal Care

The distribution of the weighted frequencies of infant sleep position by the timing
of mitiation of prenatal care is shown in Figure 4. The results of univariable logistic
regression of each candidate variable for the initiation of prenatal care suggested that
earlier care was a risk factor for prone infant sleep position, rather than late or no care as
described in the literature, although no univariable model was statistically significant.
Multivariable logistic regression was carried out using the PRAMS-coded binary variable

(first trimester vs. later than the first trimester or none).

Figure 4: Frequencies of infant sleep positions (weighted data), by the initiation of

prenatal care.

Infant Sleep Position by Initiation of Prenatal Care, from
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(weighted proportions)
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Only the type of prenatal care site was identified as a confounding variable and

the addition of this confounder only reduced the statistical significance of the target
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variable, initiation of prenatal care. (see Table 8) The addition of additional (non-

confounding) statistically significant variables to the model did not improve the statistical

significance of the target variable (data not shown).

Table 8: Initiation of Prenatal Care and Prone Sleep Position,
Crude and Adjusted Odds Ratios

Variable OR 95% CI(OR) | p-value

BC Prenatal Care Initiation by Month 1.04 0.88 - 1.22 6512
Cnig:ﬁ((),dds odds ratio per month of initiation

BC Prenatal Care Within the First Trimester 9603

Yes 1.02 0.51-2.02

No (referent) 1.00

PRAMS Prenatal Care Within the First Trimester 5781

Yes 1.20 0.63-2.28

No (referent) 1.00

PRAMS Prenatal Care Within the First Trimester 8604
Adjusted for | First Trimester 1.06 0.55-2.03

Confounding* | Later than first trimester (referent) 1.00

* Confounder: prenatal care site.
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Multivariable Logistic Regression Results:

Type of Medical Care Sites

The distribution of the weighed frequencies of infant sleep positions for prenatal
care site is found in Figure 5 and for well baby care site in Figure 6. Prenatal care site
was clearly and strongly associated with prone infant sleep position (p = .0021, in
univariable analysis), while the relationship between well baby care site and sleep

position was inconclusive and showed a far weaker association.

Figure 5: Frequencies of infant sleep positions (weighted data), by prenatal care

site
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Figure 6: Frequencies of infant sleep positions (weighted data), by well baby care

site.

Infant Sleep Position by Well Baby Care Site
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The strength of the association between prone infant sleep position and prenatal
care site was due primarily to the impact of care from a private physician or HMO
compared to a health department clinic (referent), with a crude OR of 4.62 (.95 CI 2.07 —
10.31) and an adjusted OR of 8.80 (.95 CI 2.23 — 34.73). The association was stronger
but there was a loss of precision in the estimate after adjustment. Care at a hospital clinic
and care at “other,” unspecified, sites were also risk factors relative to care at a health
department clinic, but only the latter was statistically significant. (see Tables 9 - 10).
Prenatal care site was also selected from the entire pool of candidate variables by
multivariable logistic regression utilizing a forward stepwise procedure, relying solely on
statistical significance for model building (see Table 13). Finally, when added to a

logistic regression model utilizing the same 11 independent variables selected by Pollack
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Pollack and Frohna for their analysis of a multistate PRAMS dataset,”” race/ethnicity,
maternal education, infant gender, marital status, smoking during pregnancy, initiation
of prenatal care, birthweight, maternal age and parity, prenatal care site remained

statistically significant (see Table 9).

Table 9: Prenatal Care Site and Prone Sleep Position, Crude and Adjusted OR

Variable OR 95% CI p-value
Prenatal Care Site 0021
Crude Odds Ratio Hospital Clinic 2.55 0.88 - 7.32
Health Department Clinic (referent) 1.00
Private Physician/HMO 4.62 2.07-10.31
Other 355 1.02-12.36
Prenatal Care Site .0063
Adjusted for Hospital Clinic 2.56 0.53 -12.47
confounding * Health Department Clinic (referent) 1.00
Private Physician /HMO 8.80 2.23-34.73
Other 5.51 1.10-27.71
. Prenatal Care Site 0072
Full model, with Hospital Clinic 2.40 0.49 - 11.69
confounders * Health Department Clinic (referent) 1.00
& other significant | private MD/HMO 858 | 2.17-33.85
variables f Other 5.57 1.07-28.97
0132
. Prenatal Care Site
a‘;;i‘:l“t‘:'ﬂi";‘:ﬂsl::k Hospital Clinic 209 | 0.67-653
& Frohna Model™ 1 Health Department Clinic (referent) 1.00
Private MD/BMO 3.63 1.59 - 8.32
Other 2.18 0.55 -8.63

* Confounders: mother’s education, infant age, WIC enrollment, well baby care site, breastfeeding status at
4 weeks, PRAMS source, parity, mother s age and smoking status before pregnancy.

T Non-confounding but statistically significant variable, race/ethnicity.

1 Including race/ethnicity, mother’s education, infant gender, marital status, smoking status during
pregnancy, initiation of prenatal care, birthweight, mother’s age and parity.
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Table 10: Prenatal Care Site and Prone Sleep Position, Full Model *

Variable OR I5CIOR p-value
Prenatal Care Site 0072
Hospital Clinic 2.40 0.49 - 11.69

Health Department Clinic (referent) 1.00

Private Physician /HMO 8.58 2.17-33.85

Other 5.57 1.07 - 28.97

Mother’s education 0821
2 10 years of education 2.63 0.88 - 7.82

< 10 years (referent) 1.00

Infant age at times of PRAMS .7293
> 13 weeks post partum 1.15 0.52-2.52

< 13 weeks (referent) 1.00

WIC Enrollment .7909
No 112 0.49-2.58

Yes (referent) 1.00

Well Baby Care Site 1430
Hospital Clinic 0.67 0.15~3.08

Health Department Clinic (referent) 1.00

Private physician/HMO 0.26 0.06 - 1.07

Other 0.51 0.08 - 3.36

Breastfeeding .2082
> 4 weeks 1.78 0.73-4.36

< 4 weeks (referent) 1.00

PRAMS sourece .2994
Mail 1 (referent) 1.00

Mail 2 0.47 0.14 - 1.61

CATI 132 0.54 -3.21

Birth order 0261
Not firstborn 2.13 1.09 -4.15

Firstborn (referent) 1.00

Mother’s age A171
< 20 years old 2.19 0.82-5.85

> 20 years old (referent) 1.00

Smoking Before Pregnancy 5218
Yes 1.30 0.59 --2.87

No 1.00

Race .0002
African-American 2.54 1.27-5.08

Hispanic 0.73 0.35-1.49

Asian/Pacific Islander 0.65 0.32-1.35

American Indian/Alaskan Native 0.43 0.19~0.96

Non-Hispanic White (referent) 1.00

* Adjusted for confounding and including non-confounding but statistically significant variables.
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In the univariable analysis of well baby care site (see Table 11), well baby care

site was not significant (p = .7622). Women receiving well baby care from private

physicians had more than 1.5 times the likelihood of choosing prone infant positioning

that women attending health department clinics, although it was not statistically

significant. After adjustment for confounding, however, use of private physicians was

associated with one-quarter the risk for prone sleep position, and was statistically

significant, although barely so, when compared to health department clinics (p = .0403

for that specific comparison), although well baby care site, overall, was not significantly

associated with sleep position (p = .0949). Further model building did not significantly

alter the results (see Table 11 - 12).

Table 11: Well Baby Care Site and Prone Sleep Position, Crude and Adjusted OR

Restricted to respondents reporting only a single type of site
Variable OR 95% CI p-value
Well Baby Care Site 7622
Only Hospital Clinic
. Only Health Department Clinic (referent) 1.36 0.43-4.31
Crude Odds Ratio ! . . 1.00
Only Private Physician 0
Only Other 1.56 .59 - 4.09
0.99 0.19-5.10
Well Baby Care Site 0949
. Only Hospital Clinic 0.55 0.13 - 2.30 (4127)
Ad;““e:.:‘", Only Health Department Clinic (referent) 1.00
conlounding Only Private Physician 0.25 0.07 - 0.94 (:0403)
Only Other 0.31 0.04 —2.28 (-2501)
. Well Baby Care Site 0789
f“.f'f.i'.‘.‘.’,ﬂe" with Only Hospital Clinic 0.59 0.14 - 2.51 (4735)
8‘: other .ersiﬁc ¢ Only Health Department Clinic (referent) 1.00
mial:’l :‘f“ A | Only Private Physician 0.23 0.06 - 0.93 (.0399)
¢ Only Other 0.34 0.04 —2.59 (:2964)

* Confounders: prenatal care site, breastfeeding status at 4 weeks, annual family income, parity, PRAMS
source, mother’s age, mother’s education and smoking status in the third trimester.
} Non-confounding but statistically significant variables, race/ethnicity and co-sleeping.
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Table 12: Well Baby Care Site and Prone Sleep Position, Full Model *

Restricted to respondents re orting only a single type of site

Variable OR IS CIiOR p-value
Well Baby Care Site 0789
Only Hospital Clinic 0.59 0.14-2.51 (.4735)
Only Health Department Clinic (referent) 1.00
Only Private Physician 0.23 0.06 - 0.93 (.0399)
Only Other 0.34 0.04 —2.59 (.2964)
Prenatal Care Site 0041
Hospital Clinic 2.18 0.52 -9.09
Health Department Clinic (referent) 1.00
Private Physician/HMO 8.40 2.20-32.11
Other 4.81 0.83 - 28.04
Breastfeeding at 4 weeks 1163
> 4 weeks 2.05 0.84 - 4.99
<4 weeks (referent) 180 b e
Maternal Family Income 8227
< 15K 111 0.46 - 2.67
> 15K (referent) 1.00
Parity 0001

| Firstborn (referent) 1.00
Second Born 1.85 0.88 - 3.89
Third Born 1.33 0.53 -3.34
Fourth or higher 7.00 2.91 - 16.87
PRAMS Source 1823
Mail 1 (referent) 1.00
Mail 2 0.35 0.11-1.08
CATI 1.20 0.56 — 2.60
Mother’s Age 0201
<20 years old 3.13 1.20-8.17
> 20 years old (referent) 1.00
Mother’s Education 0656
> 10 years 3.06 0.93 -10.03
< 10 years (referent) 1.00
Smoking Third Trimester 1620
No 2.08 0.75-5.79
Yes (referent) 1.00
Race <.0001
African-American 357 1.83-6.99
Hispanic 0.76 0.38-1.52
Asian/Pacific Islander 0.89 0.47 - 1.69
American Indian/Alaskan Native 0.36 0.157 -0.85
Non-Hispanic White (referent) 1.00
Co-sleeping 0085
Never 2.61 1.28 -5.33
At least sometimes (referent) 1.00

* restricted to respondents reporting only a single type of site and adjusting for confounding and
statistically significant, but non-confounding, variables.
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Multivariable Logistic Regression Results:

Forward Stepwise Regression

The “change-in-point-estimate” model-building procedure focuses on a single
target variable and other variables are added to the model based solely on their role as
confounders. Alternatively, some other procedures rely solely on the statistical
significance of each of the added variables. Table 13 displays the results of the non-
canned forward stepwise logistic regression procedure, considering all the candidate
variables. As can be seen, this method identifies race/ethnicity, parity and prenatal care
site, et. al., as significant determinants of prone infant sleep position, and fails to identify
initiation of prenatal care and well baby care site, paralleling the results of the change-
in-point-estimate method.

Table 13: Prone Sleep Position Forward Stepwise Procedure *

Variable OR 95 CI1OR p-value

Race/ethnicity <.0001

African-American 2.97 1.74 -5.07

Hispanic 0.82 0.45-1.47

Asian/Pacific Islander 0.96 0.56 - 1.67

American Indian/Alaskan Native 0.40 0.19-0.84

Non-Hispanic White (referent) 1.00

Parity (continuous) 1.43 1.13-1.80 .0027
(per birth) (per birth)

Mother's education .0065

2 10 years of education 4.04 1.48 - 11.06

< 10 years (referent) 1.00

Prenatal Care Site 0072

Hospital Clinic 1.84 0.68 —4.95

Health Department Clin